Overexpression of p35 in Min6 pancreatic beta cells induces a stressed neuron-like apoptosis.
Cdk5 activity has been implicated in brain development and the regulation of many neuronal processes. Recently, the expression of p35 and Cdk5 activity has been reported in pancreatic beta cells. Decreased Cdk5 activity enhanced glucose-stimulated insulin secretion. This suggests that Cdk5 may play an important role in the regulation of insulin secretion. To further understand how Cdk5 regulates insulin secretion in glucose-stimulated pancreatic β cells, we first confirmed the presence of a low level of p35 in pancreatic Min6 cells. Next, in a time-course experiment in high glucose (25 mM) we showed that endogenous p35 increased gradually accompanied by a 3-fold increase in Cdk5 activity by 16 h. Insulin secretion, however, doubled after 2 h followed by progressive downregulation, negatively correlated with Cdk5 activity. On the other hand, overexpression of p35 in these cells resulted in more than a three-fold increase in Cdk5 activity within 2 h coupled to a 50% reduction in insulin secretion in both high and low (3 mM) glucose. Most significantly, cells overexpressing p35, treated with high glucose for 4 h, showed induction of p25, the p35-derived truncated fragment which hyperactivates Cdk5 in neurons. As a result, insulin secretion was inhibited and cells became apoptotic. Roscovitine or co-infection of dominant negative Cdk5 (dnCdk5) with p35 increased insulin secretion and inhibited apoptosis. These results suggest that the model for deregulation and hyperactivation of Cdk5 in neurodegeneration may apply to the pathology seen in type 2 diabetes (T2DM). It is consistent with the view that Alzheimer's disease and T2DM are linked metabolically and pathologically by Cdk5 in a number of ways.